Yeast flavohemoglobin from Candida norvegensis. Its structural, spectral, and stability properties.
Flavohemoglobin was isolated directly from the yeast Candida norvegensis and studied on its structural, spectral, and stability properties. In Candida flavohemoglobin, the 155 N-terminal residues make a heme-containing domain, while the remaining 234 C-terminal residues serve as a FAD-containing reductase domain. A pair of His-95 and Gln-63 was assigned to the proximal and distal residues, respectively. In purification procedure FAD was partially dissociated on a Butyl-Toyopearl column, so that FAD-lacking flavohemoglobin was also obtainable. In this ferric species, the Soret and charge-transfer bands were all characteristic of a penta-coordinate form. Compared with the recombinant heme domain expressed in Escherichia coli, we have measured the autoxidation rate over a wide pH range. The resulting pH dependence curves were then analyzed in terms of a nucleophilic displacement mechanism. As a result, the heme domain was found to be extremely susceptible to autoxidation, its rate being more than 100 times higher than that of sperm whale MbO2. However, this inherently high oxidation rate was dramatically suppressed in Candida flavohemoglobin to an extent almost comparable to the stability of mammalian myoglobins. These new findings lead us to conclude that Candida flavohemoglobin, differently from bacterial flavohemoglobins, can serve as an oxygen storage protein in aerobic conditions.